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HYDRAULIC SYSTEM - ORONITE 8515 PRESERVATIVE

FLUIDS - EVALUATION OF

PURPOSE :

At the time thls test was initlated a varlety of fluids were being
employed as preservative oils in component parts of the B-58 hydraulic
system, All of these ol1ls, because of their incompatibility with the
synthetic base fluid used in the "Hustler's" hydraullc system,

must be flushed from the parts before they are installed on the
ailrplane, The present hydraulic fluild does not offer a high enough
level of corrosion protection to warrant 1ts usage as a preserva-
tive fluld, Therefore, a speclal preservative fluid which will
protect the hydraulic units of the B-58 during shipment and/or
8torage and which 1s compatible with the hydraulic fluid now in

use would be most desirable.

The primary purpose of this test was to determine the differences

in properties among three Oronite 8515 Prescervative Fluids and
Oronite 8515 High Temperature Hydraulic Fluid in order to ascertain
which of the three, 1f any, would glve the deslired protcction. A
secondary purpose was to determine whether flushing of the preserva-
tive fluid would be necessary prior to installation of component
parts. .

SUMMARY :

At Convair's request Oronite Chemical Company prepared three formu-
lations of preservative flulds for "screening" to determine their
suitabllity for protectlon and storapge of B-58 hydraulic units.

These flulds, 1dentified by number, contalined the following amounts
of inhibitor (calcium petroleum sulfonate): 53339R-2'5, 53839 A-R-4%,
and 53839 B-R-6%. They were blended from base .toclks of Oronite
8515 High Temperature Hydraulic Fluid.

Physical and chemical property tests, designed !'o disclose degree
of rust prevention as well as simllarlities and diii'2rences to those
of Oronite 8515 were conducted on all three tesi rlulds.

Results obtained from these tests show that of the three fluids,
Oronite Preservative 011 Nc. 53839 A-R (4% inhibitor) provides the
best all around protection agalnst both rust and galvanlec corro-
sion. However, none of the flulds possess “"i¢ qualitles and
characterlistics desired of a preservative fluld for protection of
B-58 hydraulic system parts.

Furthermore, the very high neutralization numbers of all three
fluids would possibly make flushing of parts necessary prior to
installation.
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OBJECT:

To determine which of three preservative fluld formulations, blended
from common stocks of Oronite 851% Hirh Temperature Hydraulice

Fluid, 18 the most satisfactory for protection of B-58 hydraullce
system parts and whether flushing is necessary prior to installa-
tion of such parts on the alrplane.

DESCRIPTION OF MATERIALS:

TEST FLUIDS VENDOR

1. Oronlte 8515 High Temperature Hydrau- Oronite Chemical Co.
lic Fluid No. 538G5R (as control 200 Bush Street
sample). San Francisco, Calif.

2. Oronite Rust Preventative Hydraullc ;
Fluid 8515 No. 53839R (containing
2% Inhibitor, by wgt.).

3. Oronite Rust Preventative Hydraulic "
Fluid 8515 No. 53839 A-R (containing
it 4 Inhibitor, by wgt.).

4, Oronite Rust Preventative Hydraulic "
Eluid 8515 No. 53839 B-R (containlng
&% Inhibitor, by wgt.).

SUPPORT MATERIAL SOURCE
1. Q2715-19 "0"*Rings : Convalr Stock
PROCEDURE:

Procedures used in determining physical and chemlcal properties of
the test flulds were as called out in the test request. Where
posslible, standard procedures were used, '

The following 1s a 1list of the tests conducted and methods employed:

* Identical to AN 6227-19, except compound is PRP No, 363-70,

UTILHEY RFFORT SHEET Department 6
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TEST ACCURACY : 115 THOD
1. Viscosity; at -65°F +0, 5% ' ASTM DIUK-53T
at 100°,210°, and 350°F +0,1% ' AST}M D4H5-53T
2. Neutralization Number $0,1 (No.) ASTII D5/5LabY
3., Pour Point £5°F ASTM D 99-47
4, Low Temperature Stability - Samples malntained at -U5°F for

a period of 24 hours, Visual inspectlon for evidence of
gelling, separation and/or crystallizatlion. Vliscoslity
measured at -65°, 100° and 210°F,

5. High Temperature Stabllity - Samples malntained at 350°F for
a period of 24 hours with ailr excluded. Vlisual inspection for
chagge in appearance, Viscosity mecasured at 100°, 210°, and
350°F.

6, Corrosion Protection
a. Steel Panels - Military Specification MIL-0-0083A, para.
4,3.2.4,1, except all panels polished. Three (3) panels
dipped in each test fluld and tested per MIL-0-6083A, para,
4,3,2.4.2, except two (2) Q2715-19 "0" rings arranged
Betwgen two of each three panels per MIL-P-5510A, para.
5.0,

b. Corrosivity Test - Federal Test Standard No. 791 Method
5322-T, except two (2) steel disks used for each type
fluid, Exposure time 200 hours.

7. Effect of 011 Aging on Propertiles of Seal Material.

a. Eight (8) Q2715-19 "0" rings were aged for 72 hours at
350°F in each type fluid. The fluid and "O0" rings were
aged in an air tight contalner having an alr to fluld
ratio of 10:1 by volume at room temperature. The fluld
to seal ratio was 20 ml of fluld to 1 gram of scal
material. The "O" rings were placed flat on steel wire
mesh having wire no larger than 0.016" dla. and no more
than ten wires per inch. The wire was placed 1/2" from
the container bottom.

b. After the aging cycle the "O" rings were removed and
allowed to cool. Then their physical properties were
compared with those of non-aged "0" rings by the
followling tests:

(1) Tensile Strength Federal Test Method Standard No,
601 Method 4111, .

UTILITY REPORT SHEET Department §
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(2) Swell .. Federal Test Method Standard No.

791, Method 3(.03.2.

(3) Temperature of ASTM-D-1329-54T
Retraction (TR~
10)

(4) Hardness - Shore "A" Durometer,

It should be pointed out that Military Specification MIL-0-G0O83A
does not apply to these preservative flulds since they are synthe-
tic base oils and MIL-0-0083A applies specifically to petroleum
base preservative fluids. No Military Specification has yet been
released on synthetic base preservative olls,

RESULTS

Test results and the relative protection afforded by the preserva-
tive fluids are recorded in the following tables and figures:

Table I "Physical and Chemical Properties of Oronite 8515
Preservative Fluids" :

Table II "Corrosion Protection Properties of Oronite 8515
Preservative Fluids"

Figure 1 is a bar graph of the tensile strength of Q2715-19
"0" rings after oil aging (72 hours at 350°F) in the
test fluids,

Figure 2 is a photograph of the QQ-S-636 s8teel pancls after
hunidity chamber exposure as specified in Corrosion
Protection Test Ga listed under PROCEDURE,

DISCUSSION:

The increasing number of B-58 Weapons Systems being produced has
greatly enhanced the need for a special preservative f1luld for
protection of hydraulic system parts during shipment and/or storape.
The type of fluld desired should:

(1) be compatible with Oronite 8515 High Temperature
Hydraulic Fluld

(2) provide excellent protectlon against both rust and
galvanie corrosion

(3) remain stable over a wide temperature range (-G5°F
to 350°F)

UTILITY REPORT SHEET Department 6
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Although the search for such a fluid has been fruitless thus far,
it still continues and was the reason for conducting this test.

At Convair's request Oronite Chemical Company prepared three
formulations of preservative flulds for screening, using Oronlte
8515 High Tcmperature Hydraulic Fluild as the base stock. Each of
these experimental fluilds contained a spccific amount of active
inhibitor. Identification of the test fluids and percentapges of
inhibitor (calcium petroleum sulfonate) in each 18 as follows:

Physical and chemical properties, as called outin the test request,
were conducted on each of the flulds. The data from these tests

are contained in Tables I and II and in Figures 1 and 2. A detalled
look at these data discloses that:

(4) have no deleterious effects on pressure seal materials
used 1n the hydraullic system,

Fluid % Inhibitor
Oronite 8515 High Temperature Hydraulic Fluid None
No. 53685R ?COntrol Sample)
Oronite Preservative Fluid No., 53839R 2%, by wgt,
Oronite Preservative Fluld No. 53839 A-R 4%, by wgt.
Oronite Preservative Fluid No. 53839 B-R 6%, by wgt.

The viscosity of the flulds 18 increased by the addlition of
the inhibltor. Although this increase 18 neglipible at high
temperatures it 1s very apparent at low temperatures as shown
by the =0G5°F test. The viscosity of all three preservative
flulds exceeds the maximum limit of 2500 centistolies allowed

gylconvair Procurement Specification FMS-000GA for Oronite
515.

The neutralization number of the fluids, 1like the viscosity,
increased in proportion to the concentration of inhibltor.
The neutralization value of a preservative fluld should be
nearly identical to that of the fluid that is used for
normal system operation (maximum limit of 0.2 allowed by
Specification FMS-0006A). Thus the neutralization numbers
of all three flulds are exceedingly high and are definitely
not comparable to those of the control sample.

All three flulds are stable over a wide temperature range, as
shown by the low and high temperature stability tests.

UTILITY REPORT SHEET -
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4, The flulds have a deleterious effect on Q2715-19 type "0"
rings. This ls very apparcnt as shown by tensile strongth
of the seal material before and after aging., The scals
soaked in fluilds 53839R, A-R, ard B-R were only /0, 37, and
4o% as strong, respectlively, as the non-aged "0O" rinms: whereas
those aged In the control sample were 57% a3 strong as the non-
aged. Thege results are shown 1in Flgure 1.

5., None of the flulds offer the deslred all around protection
against rust and galvanic corrosion. The fluld containing
6% inhibitor had excellent preservative qualities in regard
to rust prevention as shown in Flgure 2, however the (i con-
centratlon was suff{iclent to set up clectrolytic or galvanic
corrosion., Fluid 53339 A-R with 4% inhibltor offercd the best
all around protecticn against rust and galvanle corrosion,

For the reasons discussed above none of the experimental fluids
are sultable for use as a preservative oil In the hydranllc system
of the B-58, Their major shortcomings were found to be in high
neutralization numbers, in high vliscoslties at -05°F and in
deleterious effects on "0" rings. Therefore, 1t 18 evident that
the test flulds would requlre complete dralnage and possibly
flushing of hydraullc parts prior to installation,

CONCLUSTIONS:

Based on tests conducted by the Englneering Chemistiry Laboratory,
the following conclusions can be dirawn:

1. Of the three formulations tested, Orontte Rust Preveriative
Fluid 53839 A-R (containing 4% inhibitor) offers the best all
around protection. However, none of the fluids possess the
qualities and characteristics desired of a prescrvative fluld
for the B-58 hydraulic system. It s tiue that they are capable
- ® protecting against rust, but this favorable characterisitc

4 offset by the fact that some of tlieir physical and chemical
propertles differ wldely from those of the conirol sample.

e

. The high neutralization numher of all three flulds would
requlre that they be completely drained and possibly
flushed from all hydraulic parts prlor to installatlon on
the alrplane.

RECOMMENDATTON:

It .8 recommended that none of the [lulds tested l'e employed as
pre.nrrvative flulds for B-5,8 hydraulle systons witil after their
oxluatlon-corrosion characlerlstles have been evaluated under
T.R. F-830* (a supplementary test to F-7104 whilch is now being
conducted). In the meantime, 1t 18 reeommendad that Convair

* See GD/FW Report FGT 2483,
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contact Oronite Chemical Company to. ascertaln 1f 1t 13 possille to
reformulate the flulds to correct neutrallzation number and - .5°F
viscosity.

If satisfactory reformulation can be accomplished, the ircsulting
fluids should be retested. Further evaluation should also include
compatibility tests of the prescrvatlive flulds wlth Oronlte 851%
Hydraulic Fluld according to the provisions of Speciflcatlon
MIL-H-8440A, para. 4,4.8,

[}

NOTE: Orlﬁinal data may be found in Project Record Books #

UTILITY REPORT SHEET Depoartment §
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